The biocompatibility and biofilm resistance of implant coatings based on hydrophilic polymer brushes conjugated with antimicrobial peptides.
Bacterial colonization on implant surfaces and subsequent infections are one of the most common reasons for the failure of many indwelling devices. Several approaches including antimicrobial and antibiotic-eluting coatings on implants have been attempted; however, none of these approaches succeed in vivo. Here we report a polymer brush based implant coating that is non-toxic, antimicrobial and biofilm resistant. These coating consists of covalently grafted hydrophilic polymer chains conjugated with an optimized series of antimicrobial peptides (AMPs). These tethered AMPs maintained excellent broad spectrum antimicrobial activity in vitro and in vivo. We found that this specially structured robust coating was extremely effective in resisting biofilm formation, and that the biofilm resistance depended on the nature of conjugated peptides. The coating had no toxicity to osteoblast-like cells and showed insignificant platelet activation and adhesion, and complement activation in human blood. Since such coatings can be applied to most currently used implant surfaces, our approach has significant potential for the development of infection-resistant implants.